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resistance in FIG. 19 is evaluated as stated below. Processing 
after the evaluation of the gradient increment resistance U 
Che same as In FIG. 19. First, the temporal variation of Che 
throttle valve opening as shown in FIG. 21(a) is measured. 
Subsequently, the time derivative of the throttle valve open- 
ing if obtained as .shown in FIG. 21(&). The acceleration 
request a is calculated in accordance with the preset func- 
tional relationship of the following equation (5), on the basis 
of the throttle valve opening (TVO) and the time derivative 
thereof: 



a ^flATVQteT. TVO, i) (3) 

An example of the obtained result of the acceleration 
request a is shuwn in FIG. 21(c). In this manner, the 
presence of the acceleration request a is decided when the 
throttle valve opening and the d m^e rer ul ated value thereof 
have predetermined values or above. 

The gradient Increment resistance AL. is calculated by the 
following equation (6) on the basis of the vehicle weight W, 
the gradient 6 and the decided acceleration request cc 

AL=W^™e + W-a (6) 

With this embodiment, a smooth shift operation with the 
acceleration requesi also taken into consideration can be 
realized. 

As described above, according to the present invention, 
the vehicle weight is estimated from the drive chataocristics 
_ of the automobile, the output torque is estimated from the 

g» slip of the torque converter or from the ir^ohxtzon speed of 

^ the engine and the opening of the. throttle valve, and the. 

running load is calimntrd from the output torque and the 
Ul acceleration. Then, in the upshift operation, Che gear shift 

m boundary is moved by utilizing both the vehicle weight and 

the running load, while in the downshift operation, it is 
^ moved in consideration of only die running load. Thus, the 

12 fuel consumption is enhanced, and the exact shift operation' 

fll conformed to the drive conditions is realised. 

Incidentally, although the foregoing embodiments have 
\=J been desc ri bed as estimating the vehicle weight, the present 

£ invention is not restricted thereto. The vehicle weight may 

^ well be directly measured by a sensor. 

According to the present invention, a running load is 
O est i famed, and a shift operation conformed to a vehicle 

weight and the running toad is performed. It is therefore 
possible to provide an automatic tranamission control sys- 
tem for an automobile in which the optimal shift pattern is 
formed in conformity with a driving envfoontnent <such as 
driving on a mountain path, or driving with many 
on board), thereby enhancing the drivsbllity of the automo- 
bile, and in which the fuel consumption of the automobile is 
en ha nced more than in the prior an when driving on a flat 
road. 

Although the snvendon has been described and illustrated 
in detail, it is to be clearly understood that the same is by 
way of illustration and example, and is not to be taken by 
way of limitation. The spirit and scope of the present 
invention are to be limited only by the terms of the appended 
claims. 

-What w claimed is; ] 

(fcj A \ * 1- System for controlling selection of gear position fur an 
T*^T / automadc transmission of an automobile comsrisine: 



M- — y automadc transmisa ion of an automobile comprising: 
/ weight esrimam5i means' for estimating a total weight of 




torque based on 
said automobile 



means for receiving an acceleration 
Ion of said auiomobile; 
for estimating an output 
orque characteristics of a drive train of 
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means for estimating a running 
weight of the automobile, the 
maied output torque; 
at least two shift schedules 



running load estimatio; 

load from the estixnal 

acceleration, 2nd the 
memory means for 

therein; 
a shift schedule variabl 

shin schedule of an 

drive train during 

the basis of the estli 

weight of the mrtomobili 

and 

gear shin detcnninaiion mcjans for selecting a gear poai 
lion of said automatic tra ismissiou based on the deter* 
mined shift schedule; 

wherein said output torque estimation means rsrimafr \ 
said output torque based c n torque characteristics of an 
engine of said drive train ^ben a ratio between an input 



mtrol unit which determines a 
>matic transmission of said 
_ of said automobile on 
running load, the estimated 
the stored shift schrrtnlps; 



revolution speed and 
torque converter is 
and based on torque 
verier of said automatic 
loss than said predeteami 
System for controlling 




revolution speed of said 
a predetermined value, 
ics of a torque con- 
ission when said ratio is 
value. 

ion of gear position for an 



automatic transmission of an a immobile, comprisiagc 



weight estimation 
said automobile; 



a total weight of 
ivtng an acceleration 




for estimating a running 
Weight of the amnmrihfle, the 
esdr wed output torque; 
memory means Tor storing at least two shift schedules 
therein; 

a shift schedule variable-cox trol unit which fWrnnmc* a 
shift schedule of an out wnatic transmission of said 
drive train during actual x inning of said automobile on 
the basis of the cnrimntoA running toad; the rsrimatrd 
weight of the antotDotnle md the stored shift srftnrmlcr, 
gear shift determination me ans for selecting a gear posi- 
tion of said automatic tn osroission based on the dete r - 
mined shift schedule; an j 
a neural network which h a stored therein values of at 
least a throttle valve op nrng and said acceleration of 
the automobile for learn ng values of a vehicle weight 
corresponding to the vj lues of at least said throttle 
valve opening and said Lccelerations; 
wherein said vehicle weight estimation means rsrimatrs 

g each of at least 



said vehicle weight by 
said throttle varve O] 
then supplying nesuli 
neural network. 
3. An automatic rransmi 
mobile as defined in claim 
estimation means includes 
serial signals of said throttle 



: and eatd acceleration and 
ume-seriaJ signals to said 

1 control system for an auto- 
said vehicle weight 
for supplying said tlme- 
flvc opening and said accel- 



eration, commencing when said throttle valve opening has 
exceeded a second pn^termin^d value ; 
don has also exceeded a third 1 
«/ 4. System for controlling sde 
; automatic oransnussion of an 1 
weight estimation means for < 
said automobile; 



and said accelcra- 
led value, 
of gear position for an 
e, comprising: 
mating a total weight of 
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means for receiving an acceleration 
of acceleration of said automobile; 
on means for estimating an output 
[ue characteristics of a drive train of 



acceleration 

signal imlicaiv 
output torque 

torque based 

said automobile; 
running load esiimaiibn means for c^rmaring a running 

load from the estimated weight of the automobile, the 

acceleration, and thn estimated output torque; 
memory means for storing at least two shift schedules 

therein; 

ntrol unit which detexxnines a 
tomaiic nansmission of said 
running of said antomobile on 
running load, the estimated 
and the stored shift schedules; 



a shift schedule variabli 
shift schedule of 
drive train during 
the basis of the 
weight of (he 

and 

gear shift determination 
tion of said automatic 
mitral shift schedule; 

wherein said vehicle weight 



t for selecting a gear posi- 
tion based on the deter* 



estimation nvmm estimates 
said vehicle weight of said automobile in response to a 
thronle valve opening sign d and a vehicle speed signal 
in addition to said ftccclex lion signal; and 
wherein said output torque \ Estimation means estimates 
said output torque in^rcsp yhae to a revolution speed 
ftgoat of an enjrinc of sail I dnve train and a turbine 
/revolution speed signal of a to^q/Se converter of said 
automatic i 
/S. System i 
automatic i 
weight t 
said i 
acceleration V 



output 

ics of a drive train of 




output torque 

torque based on torque 

said a ut o m obile; 
nmnisg load estimation m 

load from the csarnntcd 

acceleration, and the est! 

memory means for storing at 
therein; 

a shift schedule variable><octrol 
shift schedule of an 
drive train during actual 
the basis of the rsrirnarrd 
weight of the automobile and the 1 
and 

gear shift determination means 
tion of said automatic 

mined shift schedule; 
wherein said output torque estimatli 
mode in which said output torque! 
carbine revolution speed of a torqi 
automatic transmission and a rev< 
engine of said drive train, and a 
said output torque is estimated 
opening of said engine and said 
said engine, one of said first and 
selected in response to a ran'o bctw< 
output TcvoUuion speeds of said 
said automatic transmission. 



ng a running 



of the automobile, the 
output torque; 

two shift schedules 

which determines a 
transmission of said 
of said automobile on 
load, the estimated 
oxed shift schedules; 

a gear posi- 
based on the deter- 



rneans has a first 
i estimated from a 
: converter of said 
speed of an 
I mode in which 
throcde valve 
iutioQ speed of 
I modes being 
i an input and an 
aue convener of 
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'6. Metnod of controlling selection of gear position for 
automatic transmission of an automobile having means for 
storing a plurality of shift schedules for said automatic 
tranamission,\aid method comprising the steps of: 

first, calculating an estimated wdght of said automobile; 
second, deterznining acceleration of said automobile; 
third, calculating a value for an output torque of said 
trzLns mission w>ascd on torque characteristic* of a drive 
train of said\ automobile and generating an output 
torque signal indicative of said output torque value: 
fourth, estirnaringB running load of said automobile based 
on said catimatca weight of said automobile, the accel- 
eration, and the ouiput torque signal: 
fifth, selecting a shift schedule from among a plurality of 



shift schedules si 
on the estimated 
of the automobi] 

sixth, selecting a 
mission based i 

wherein said third step 
torque based on to: 
said drive train when 
ricm speed and an 
converter of said auto; 
a predetermined 
torque based 
eon vertex of 
/ ratio is lew 
y/7. Method 
automatic 
storing a 
transmission, 
first, calculi 
second, 

third, calculating a value for 



in said means fox storing, based 
load and the estimated weight 

position of said automatic trans- 
selected shift schedule; 

trnprises calculating said ouiput 
characteristics of an engine of 
ratio between an input rovolu- 
speed of a torque 
ion is greater than 
jating said output 
^characteristics of said torque 
transmission when said 
value 

lor 
for 

for said automatic 
sing the steps of: 

of said automobile; 
of said automobile; 

ouiput torque of said 
of a drive 
ling an output 
torque value; 

id automobile based 
iilc t the acccl- 



transmission based on tore 
train of said automobile 
torque signal indicative of said 

fourth, estimating a running load < 
on said estimated weight: of sai 
eration, and the output torque 

fifth, selecting a shift schednle from 

shift schedules stored in said 

on the estimated running load and 

of the automobile; and 
sixth, selecting a gear position of sai 

mission based on the selected shift 
wherein said third step comprises calcul 

torque based on at least torque 

torque converter of said automatic 

torque characteristics of an engine of 

and 

wherein said third step comprises calculi 
torque based on said torque ch 
engine of said drive train when a ratio bet 1 
revolution speed and an output revolution 
torque converter of said automatic 
greater than a praJctcmnncd value, and call 
output torque baaed on said torque 
said torque converter of said automatic 
when said ratio is less than said predetermin 



oag a plurality of 
storing, based 
estimated weight 

iutomanc trans - 
tule; 

g said output 
of a 
on, and 
vc train; 



[said output 
ics of the 
an input 
of said 
q is 
said 
sties of 
imi&sion 



, .value. 
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8. Control svster\ for an automatic transmis sion with torque 
converter comprising : 



first input torfrue estimating unit for estimating an 

input-toraue of said automatic transmission using an — engine 

torque characteristic; 



m 

09 

us 



a 



second input torque \estimating unit f or estimating an 

input-torque of said automatib transmission using a — torque- 

converter characteristic ; 



deviation calculating uhi 



t for calculating a deviation 



f said first input- torayfe and said second input -torgue ; 



using said deviation torou 




correcting unAt for correbting^^id firsr input torgue 



control unit for controlling said automatic 

transmission according to said correct ion first input torque, 

9. Control system for an automatic^ transmis sion with torgue 
converter as defined in claim 8 whereii 



output torgue estimating unit cor estimating an output 
torque of said automatic transmission usipg said correcting first 
input torque and a transmission ratio. 
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m rnntrol sUpm for a r, a utomat.ir f.ransmission with 
t-nraue converter a s Ained in claim 9 wherein 

acceleration »\,timati P « »nit for estimating a vehicle 
acceleration; 




flat, road n innA^ A loa \ l estimating unit for estimating 
a flat road inning load n ^a a vehicle speed, said acceleration 
and said outpu t tordue . 

n Control s^st^m fir an auto mat i c t ransmission with 
tnrrme converter as defined iVi claim 10 wherein 

transmission ratio V ontrol unit for controlling a 
transmission ratio of a v ehicVe according to said flat road 
running load. ^^^^ 



-16- 



